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Despite the major role that bananas and plantains play in Eastern DRC, there has been limited research and hardly any documentation on the preferences for the various banana cultivars grown, their processing/cooking techniques and consumption patterns among small-holder farmer households.
In addition, the nutrition value of the preferred Musa cultivars and in particular pVAC levels have yet to be determined to establish whether they could be used in approaches aimed at reducing VAD among households.
A cross-sectional study was carried out in Eastern DRC using focus group discussions (FGDs) and household interviews (HHIs), during the month of September 2009. Two provinces, North Kivu (NK) and South Kivu (SK), were selected based on the high levels of food insecurity and their high dependency on bananas and plantains [11] . Multistage sampling was used to select one territory from each of the provinces and three localities from each of the two territories. Two territories/districts Beni and Bukavu were sampled from North
Kivu and South Kivu, respectively. In Beni territory Mabuku, Kisungu and Rwakhwa localities were randomly sampled and in Bukavu territory, the localities randomly sampled were Kajeje, Murhesa and Miti. A listing of all households with preschool children in each locality was compiled and systematic random sampling was used to select the specific households to be interviewed. Sample size was calculated using Fisherâ€™s formula:
where n = required sample size, t = confidence level at 95%
(standard value of 1.96), p = estimated proportion of households with preschool children with regards to total households and m = margin of error at 5% (standard value of 0.05) [12] . This gave a sample size of 163 and 208 households with preschool children from Beni territory and Bukavu territory, respectively. Focus group discussions were carried out at the locality level, to obtain information on the most popular and preferred Musa cultivars within the community and the general processing (e.g., cooking) methods. Information obtained through FGDs was further verified using household interviews by which structured questionnaires were administered to mothers (caregivers) of children below 5 years old. FAO studies confirm that rural women make a tremendous contribution to food and agricultural production. They also play a crucial role in determining and guaranteeing food security and well-being for the entire household [13] , it was therefore necessary that questions requiring details on household consumption patterns were addressed to women (caregivers); women respondents
Results

Top
Demographic Data Top
Most Popular and Preferred Musa Cultivars Top
were purposefully selected for the household interviews.
Apart from verification, household interviews were also used to collect information on household food consumption patterns with regards to bananas and plantains. A ranking system based on traits identified as important to the community was used to establish the preference level among the different Musa cultivars. After identification of the two most preferred cultivars from each site (NK and SK), agronomists working on banana research identified mature plants of each of the popular cultivars from farmer fields and marked them. A mature bunch was harvested and fruit samples obtained using standardized sampling techniques where two fruits were obtained from the middle hand of the bunch at ripening stage 1 (hard and green) [14] . Pre-screening of fruit pulp color for carotenoid content was carried out using a standardized color strip developed by
HarvestPlus reflecting the total carotenoid content of starchy staples. Descriptive statistics were computed using the statistical package for social sciences (SPSS) package and data were summarized in frequency tables, charts and graphs.
Of the 371 respondents from SK (N=208) and NK (N=163), 92% were women, 83% were monogamously married. Forty seven percent of the respondents from both NK and SK were aged between 25-34 years [ Fig-1 ] and the youngest respondent was 15 years old.
The majority of the households (61% N=371) consisted of 5 to 8 members with an average household size of 6.4 members in NK and 7.1 in SK. Forty five percent of the respondents had not received any form of formal education, 32% had received incomplete primary education, 11% had completed primary education, while only 0.5% had gone on to a vocational college and none of the respondent had any college or university diploma/degree. Most of the households (76%) interviewed depended on agricultural production as the main source of income, 14% were involved in casual labor, while 5.3% and 4.3% were involved in small-scale business and formal employment, respectively. The mean monthly household income was $US20-50 per month, but over 80% of the households had a monthly average income of less than $US30. In SK more than half of the households (69%) indicated â €˜Nshikaziâ€™ as the most preferred cultivar. The only popular and preferred plantain was â€˜Mushebaâ€™. In NK, â €˜Vulambyaâ€™ was the most preferred cultivar overall (36%).
The two popular plantain cultivars were; â€˜Ngumaâ€™ and â €˜Musilongoâ€™ although more households preferred â €˜Musilongoâ€™ to â€˜Ngumaâ€™ [ shows that the most preferred cultivars had pulp color ranging from ivory and yellow (EAHB cooking varieties) to orange (plantain varieties).
It was established that the processing techniques applied to the Musa cultivars in North Kivu were similar to those in South Kivu [ Table-4 ] . The two most popular EAHB cultivars (â €˜Nshikaziâ€™ and â€˜Vulambyaâ€™) were mostly utilized between stages 1 and 3 of ripening, i.e., before the fruit was ripe [15] . The fruits were generally peeled and boiled with only the addition of salt. Occasionally locally processed palm oil was added during the boiling process. The cooked banana was eaten either alone or with boiled beans or peas. In some instances the banana would be boiled together with beans and some amaranth
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Discussion Top leaves, â€˜lengalengaâ€™. The plantain cultivars (â€˜Mushebaâ €™ and â€˜Musilongoâ€™) were also boiled but generally no salt was added because of the cultivarsâ€™ natural sweetness and were eaten either alone or served with boiled green peas. â €˜Mushebaâ€™ and â€˜Musilongoâ€™ were also used to make â€˜Nchimbaâ€™ banana flour. To make â€˜Nchimbaâ€™, the fruit was harvested at maturity, kept for about 1 week to reach stage 5 of ripening, all yellow with green tips [15] , peeled, chopped into pieces, sun-dried on the ground and either pounded or milled into flour. This flour (Nchimba) was then used to make porridge, a weaning food. In some cases, cassava flour was added to the plantain flour at a ratio of 2:3. Occasionally, the plantain cultivars were deep fried in the local palm oil and eaten as â€˜banana friesâ€™.
A 24-hour diet recall on all the food that had been consumed by the households indicated that 64 -67% of all respondents had consumed EAHB cooking varieties within the last 24 hrs. (no significant difference between SK and NK) [ Table- A large proportion of the household members (>55%) from both NK and SK had consumed Musa fruit (bananas and plantains) between 2 to 4 times in the 7 days before the interview and there were some households that had consumed Musa fruit every day of the last 7 days preceding the survey [Fig-3 ] .
Although there were several geographic sources of food for the community, more than 90% of the households from NK and SK indicated having obtained the bananas and plantains from their farms [Fig-4 ] .
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FAO studies confirm that rural women make a tremendous contribution to food and agricultural production. They also play a crucial role in determining and guaranteeing food security and well-being for the entire household [13] . It was, therefore, necessary that questions requiring details on household consumption patterns were addressed to women (caregivers).
This explains the high percentage of women respondents (91.7%). The majority of the women interviewed were between 25 -35 years old, with 20% of them between the ages of 15
and 24 years, indicating that the women get married or become caregivers at a very early age. In DRC, the legal minimum age for marriage is 15 for women and 18 for men, and 74% of women between 15 and 19 years of age are already married [16] . One of the most common outcomes of marriage at an early age is the withdrawal of the girl from formal education, or no school enrollment at all. This could explain the low level of education observed in this study, which puts these women at a disadvantage since educated women are more likely to feel empowered to influence decisions affecting food choices, availability and accessibility [17] . In addition, the low level of education reduces the ability of these women to process information, acquire skills and model positive care giving practices to improve health, nutrition and education outcomes for their children [17] . respectively. This number was lower than that of a total of 29 and 32 Musa cultivars reported as being cultivated in SK and NK, respectively [18] . Both results show, however, that the diversity of Musa cultivars is slightly higher in NK as compared to SK, the higher number of cultivars reported in the earlier study could be due to the survey methodology used, where direct observation (transect walks) were carried out to establish the varied cultivars [18] . In addition more territories were included in the study as opposed to this study, where information was only collected through the FGDs and household interviews and only one territory/district from each of the two provinces (South Kivu and North Kivu) was included. In addition, not all villages were visited from the selected territories.
Although a beer banana cultivar â€˜Pisang Awakâ€™ (ABB), known locally as â€˜Kayinjaâ€™ was not among the first four [19] . This could be because the participants of the FGDs were mostly local farmers and women of child-bearing age, and they seemed to prefer cultivars that could be used to make food. The most popular cultivars identified included three cooking cultivars and one plantain.
According to the community members, â€˜Nshikaziâ€™(AAA-EAHB) has high yield (big bunch) and good cooking quality.
These findings confirm findings by [18] , carried out in the same province (SK) although at different districts which also cited â €˜Nshikaziâ€™ as the most preferred Musa cultivar. According to [18] , Nshikaziâ€™ was occupying 52% of the land under banana and apart from having the traits already mentioned (high yield, high market price and good cooking quality), â €˜Nshikaziâ€™ tastes better after cooking, and made good banana juice and banana beer. â€˜Nshikaziâ€™ is also grown in Rwanda where it is known as â€˜Ishikaâ€™ and Uganda where it has different names depending on the regions i.e. â€˜Ensikaâ €™, â€˜Emburansikaâ€™ â€˜Omuburasikaâ€™ or â€˜Nsikaâ€™ [ [18] . In addition, â€˜Mushebaâ€™ has social-cultural importance in times of marriage and the â€˜Mashiâ€™ tribe of SK had obtained it from Uganda as a form of dowry [18] .
In North Kivu, the findings showed that the four most popular Musa cultivars were â€˜Vulambyaâ€™, â€˜Kiwareâ€™, â €˜Ngumaâ€™ and â€˜Musilongoâ€™. These four cultivars were also among the six most preferred Musa cultivars in NK identified in a previous study within the same region [18] . The reasons for Vulambyaâ€™s popularity were similar to those of â €˜Nshikaziâ€™ in SK. Although â€˜Ngumaâ€™ has been reported to be most popular cultivar in NK and â€˜Musilongoâ €™ didnâ€™t appear in the ten most popular cultivars [18] , the findings of this study indicated that both â€˜Ngumaâ€™ and â €˜Musilongoâ€™ were popular. In addition, the community members indicated that â€˜Musilongoâ€™ produces a bigger bunch and matures faster than â€˜Ngumaâ€™.
Among the above preferred plantains and cooking banana cultivars, the pulp color of the plantain cultivars was darker (orange) while the pulp color of the cooking banana varieties was lighter (yellow and ivory). These results are similar to those observed after pre-screening of cultivars from Uganda, Cambodia, Philippines and Hawaii, which revealed that more than 80% of the plantain cultivars (AAB) screened had an orange pulp while more than 80% of the cooking banana cultivars (AAA) had pulp color ranging from ivory to white [1] .
Although the pulp color is not a definite indication of levels of carotenoids, it helps in filtering cultivars that could be further
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Top analyzed for enhanced carotenoids content. If a variety is found to contain considerable amounts of carotenoids, it could be used for fast-tracking approaches aimed at reducing VAD among Musa dependent rural households of Eastern DRC.
As indicated earlier, in Eastern DRC bananas are a major part of the staple diet, complementing other sources of food.
The methods of processing and cooking banana fruit range from simple boiling to fermentation, drying and grinding to make flour; The fruit can also be eaten as a dessert, or processed into juice, beer and wine [20] . The purpose of processing/cooking is to make the fruit more palatable and digestible. Processing also extends the storage life of the fruit, which is often highly perishable in its fresh condition. 
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Of all the staples considered in this study, cassava root was the most highly consumed. This finding is supported by the high cassava production of 74% observed by other researchers 
